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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] A volume workpiece for chains which rolls and processes a rectangle base material and 
is characterized by preparing two or more blind ditches which absorb plastic deformation to a 
peripheral surface of this volume workpiece at the time of circular opening dice push through in 
a volume workpiece for chains which it comes to persist to a circular opening dice. 
[Claim 2] A volume workpiece for chains of claim 1 which is the bush where said volume 
workpiece ****(ed) both ends on an inner plate. 

[Claim 3] A volume workpiece for chains according to claim 1 which said volume workpiece is the 
roller which inserted in a bush which ****(ed) both ends on an inner plate, and formed said blind 
ditch in inner skin of this roller. 

[Claim 4] A volume workpiece for chains according to claim 1 which is the bush which said 
volume workpiece inner-**(ed) on a roller. 

[Claim 5] A manufacture method of a volume workpiece for chains which consists of cutting 
band steel with which two or more blind ditches were formed to a rectangle base material, 
confronting a cutting plane, winding and processing it into cylindrical mold goods, persisting in 
said cylindrical mold goods to a circular opening dice, and producing plastic deformation of said 
cylindrical mold goods toward said blind ditch. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a suitable volume 
workpiece to use for the roller which inserted in the bush which ****(ed) on the inner plate 
which is the component part of a chain, and said bush, or a roller as a bush which inner-**(ed). 
Moreover, this invention relates to the method for manufacturing said volume workpiece. 
[0002] 

[Description of the Prior Art] Drawing 13 is the decomposition perspective diagram of a typical 
chain. This kind of chain C comes to have the roller R which inserted in Bush B between the pin 
P which is ♦***(ed) by the bush B ****(ed) by the inner plate LI and the outside plate L2, and 
the inner plate LI and the outside plate, and penetrates the inside of Bush B, and the inner plate 
LI, and makes lubricant come to be placed between the sliding portion between Pin P and 
Bushes B and between Bush B and Roller R. Moreover, the roller which inner-**(ed) the bush 
instead of Roller R may be used. 

[0003] Bush B is cylindrical among these chain components, the rectangle base material which 
cut band steel is rolled with the means of a making machine etc.. and it is processed, and is 
manufactured in many cases. JP,60-18850.B is indicating the method of rolling such a bush B 
and manufacturing by processing. According to this method, after rolling and processing a 
rectangle base material into cylindrical mold goods, in order to raise various dimensional 
accuracy, such as roundness, a volume workpiece persists in cylindrical mold goods to a circular 
opening dice, and is manufactured. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned method, in case it 
persists in cylindrical mold goods to a circular opening dice, cylindrical mold goods deform by the 
plastic flow of a material. Since cylindrical mold goods are rolled with a dice and it is compressed 
between the hearts, the plastic flow of a material is produced in shaft orientations, the volume 
workpiece as a finished product is deformed plastically, and shaft-orientations dimensional 
accuracy falls. 

[0005] For example, the above-mentioned volume workpiece is used for the bush of a chain, and 
when the inner link assembly which consists of an inner plate and a bush on the basis of a bush 
shaft-orientations size is assembled, the outside width method of an inner link assembly varies. 
If the outside width method of an inner link assembly becomes short, the crevice between an 
outside plate and an inner plate will become large. Therefore, while a pin and the lubricant 
between bushes flow out and the lubricative ability of a chain falls, a crevice becomes a cause 
and noise generating and the fall of a chain on the strength arise. On the other hand, if the 
outside width method of an inner link assembly becomes long, the crevice between an outside 
plate and an inner plate will be lost, and poor crookedness of a chain will be produced. 
[0006] Moreover, an inner link assembly may be assembled on the basis of the outside width 
method of an inner link assembly. If the shaft-orientations size of a bush is short at this time, 
that bush and fitting side of an inner plate will become small, and the fall of the fatigue strength 
by fitting force fall will arise. On the other hand, if the shaft-orientations size of a bush is long, 
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the bush which projects from the outside of an inner plate will slide with an outside plate, wear 
powder will be generated, and the life fall of a chain will arise. 

[0007] When the above-mentioned volume workpiece is used for the bush which inner-**(ed) on 
the roller or the roller, problems, such as a fall of lubricative ability and a life fall of a chain, are 
produced by dispersion in a shaft-orientations size. Therefore, when winding around the bush of 
a chain etc. and using a workpiece, maintenance of the shaft-orientations dimensional accuracy 
serves as a big technical problem. 

[0008] In case it persists in the purpose of this invention to a circular opening dice, it is making a 
predetermined part produce the plastic deformation of a volume workpiece intensively, and 
aiming at improvement in the shaft-orientations dimensional accuracy after processing. Other 
purposes of this invention are using for the bush which inner-**(ed) on the roller which inserted 
in the bush which ****(ed) the above-mentioned volume workpiece on the inner plate of a chain, 
and said bush, or the roller, and raising the lubricative ability of a chain, the reinforcement of a 
chain, and the life of a chain. The purpose of further others of this invention is offering the 
method for manufacturing the above-mentioned volume workpiece. 
[0009] 

[Means for Solving the Problem] This invention rolled and processed a rectangle base material, 
and solved said technical problem in a volume workpiece for chains which it comes to persist to 
a circular opening dice by having prepared two or more blind ditches which absorb plastic 
deformation to a peripheral surface of this volume workpiece at the time of circular opening dice 
push through. 
[0010] 

[Function] When the cylindrical mold goods which are the preforming article advance to a 
circular opening dice, and when escaping from a circular opening dice, the plastic flow of a 
material produces the volume workpiece by this invention intensively mainly toward a blind ditch. 
The "blind ditch" used by this invention is a slot which has not been penetrated at the edge. As 
mentioned above, a volume workpiece with a good precision can be obtained, without changing 
most shaft-orientations sizes by absorbing plastic deformation by the specific part, i.e.. a blind 
ditch. Moreover, since the blind ditch is not exposed to the edge of a volume workpiece, the oil 
retentivity of lubricant is high, and when it uses for the components for chains, good lubricative 
ability can be obtained. 

[0011] Such a volume workpiece is suitable for the bush which inner-**(ed) on the roller which 
inserted in the bush which ****(ed) on the inner plate of a chain, and the bush, or the roller, and 
can raise the lubricative ability of a chain further. 

[0012] For example, a blind ditch is formed in either [ at least ] inner skin or a peripheral face 
when a volume workpiece is the bush which ****(ed) on the inner plate. Thus, with constituting, 
in the inner skin of a bush, and the peripheral face of a pin, a blind ditch will form the pocket for 
lubricant between the peripheral face of a bush, and the inner skin of a roller, and oil retentivity 
improves. 

[0013] Moreover, for example, when a volume workpiece is the roller which inserted in the bush, 
a blind ditch is formed in inner skin. Thus, with constituting, a blind ditch will form the pocket for 
lubricant between the peripheral face of a bush, and the inner skin of a roller, and oil retentivity 
improves. 

[0014] In addition, a blind ditch is formed in inner skin when a volume workpiece is the bush 
which inner-**(ed) on the roller. The ** roller in a bush slides with the pin which ****(ed) on the 
bush which ****(ed) on the inner plate, or the outside plate. Thus, with constituting, in the 
sliding surface of the inner skin of the ** roller in a bush, and the peripheral face of a bush or a 
pin, a blind ditch will form the pocket for lubricant, and oil retentivity improves. 
[0015] The volume workpiece of this invention is manufactured as follows. First, the band steel 
with which the predetermined gap was set from the side edge, and two or more blind ditches 
were formed is prepared. The blind ditch is beforehand formed of roll processing etc. This band 
steel is cut by the rectangle base material. And a rectangle base material is rolled and processed 
into cylindrical mold goods with the means of a making machine etc. so that a cutting plane may 
confront each other. Next, it winds around cylindrical mold goods, the heart is inserted, and 
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these cylindrical mold goods persist at a circular opening dice. At this time, plastic flow arises 
into the material of cylindrical mold goods. And this plastic flow is intensively produced toward a 
blind ditch. Therefore, it winds as a finished product and a big change does not arise in the 
shaft-orientations size of a workpiece. 
[0016] 

[Example] Hereafter, the example by this invention is explained with reference to a drawing. 
Drawin g 1 thru/or drawin g 5 show the 1st example of the volume workpiece by this invention. In 
the case of this example, a volume workpiece is the bush which ****(ed) on the inner plate. The 
volume workpiece 24 cuts band steel 10 to the rectangle base material 12 of a predetermined 
size, it rolls and processes the rectangle base material 12 into the cylindrical mold goods 16 with 
the means of a making machine etc. so that a cutting plane 14 may confront each other, is 
wound around the cylindrical mold goods 16, inserts the heart 18, persists in the cylindrical mold 
goods 1 6 to the circular opening dice 20, and is manufactured. 

[0017] The blind ditch 22 is formed in band steel 10 on the surface of one side. The blind ditch 
22 of this example is prolonged crosswise [ of band steel 10 ]. However, the blind ditch 22 is not 
penetrated crosswise. Blind-ditch 22 comrades are mutually parallel. 

[0018] As shown in drawing 4 , in case it persists in these cylindrical mold goods 16 to the 
circular opening dice 20, plastic flow arises into the material of the cylindrical mold goods 16. 
This plastic flow is intensively produced toward a blind ditch 22. Therefore, the volume workpiece 
24 can be manufactured, without a blind ditch's absorbing plastic deformation and the 
dimensional change to shaft orientations making it almost generated, in case it winds around the 
cylindrical mold goods 16, the heart 18 is inserted and it persists to the circular opening dice 20. 
[0019] Furthermore, in the volume workpiece 24 of this invention, the blind ditch 22 has not 
penetrated at the edge. When an edge is made to penetrate a slot, plastic deformation is not 
absorbed by the blind ditch, but it will be generated from an edge to the method of outside, and 
the irregularity of shaft orientations is formed in an edge. Consequently, it winds as a finished 
product and, as for a workpiece 24, shaft-orientations dimensional accuracy falls. Therefore, it is 
important not to make the edge of the cylindrical mold goods 16 penetrate a blind ditch 22. 
[0020] And as shown in drawin g 5 , a bush 24 is ****(ed) by the inner plate 26. a pin 28 is 
inserted in. and a chain is constituted. Since shaft-orientations dimensional accuracy therefore 
improves to use the volume workpiece of this invention for a bush, the size between the inner 
plates 26 and the crevice between an inner plate and the outside plate 30 can be kept proper. 
Moreover, since it **** correctly with the inner plate 26, without absorbing a bush 24 in the 
inner plate 26, or projecting, effects, such as maintenance of the reinforcement of the whole 
chain and prevention of wear, are done so. In addition, a roller is not necessarily required. 
[0021] the plastic flow of a material is produced toward a blind ditch 22 — being alike — not 
making an edge penetrate a slot — in addition, it is also important to enlarge area which a blind 
ditch 22 occupies among the total surface areas of the rectangle base material 1 2. By aligning 
the blind ditch 22 of the same length at the longitudinal direction of band steel 10, the volume 
workpiece 24 of this example can make the maximum area which a blind ditch 22 occupies, and is 
easy to centralize the plastic flow of a material on a blind ditch 22. Moreover, since the volume 
workpiece 24 of this example has the simple configuration of a blind ditch 22, it is easy to carry 
out roll processing of such a blind ditch 22 at band steel 10. 

[0022] Drawing 6 thru/or drawing 9 show other examples. Drawin g 6 and drawin g 7 are the 
examples which used the volume workpiece of this invention for the roller and bush of a roller 
chain. Drawin g 8 and drawin g 9 are the examples which used the volume workpiece of this 
invention for the bush which inner-**(ed) on the roller. 

[0023] Drawin g 6 shows the roller 34 which formed two or more blind ditches 32 in inner skin. 
The pocket of lubricant is formed in the sliding surface of a bush 36 and a roller 34. Drawin g 7 
shows the bush 42 which formed two or more blind ditches 38 and 40 in inner skin and a 
peripheral face, respectively, and the roller 46 which formed two or more blind ditches 44 in inner 
skin. The pocket of lubricant is formed in a bush 42, the sliding surface of a pin 48, and the 
sliding surface of a bush 42 and a roller 46. 

[0024] Drawin g 8 is the example which formed the blind ditch 54 in the inner skin of the bush 52 
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which inner-**(ed) on the roller 50. The pocket of lubricant is formed in the sliding surface of 
the bush 58 which ****(ed) on the inner plate 56, and a bush 52. Drawing 9 uses the volume 
workpiece of this Invention for a side-thrust-roller chain typical as an AKYUMU rate conveyor 
chain, and forms a blind ditch 64 in the inner skin of the bush 62 which inner-**(ed) to the side 
thrust roller 60 of this chain. In addition, a blind ditch may be prepared in the bush which inner- 
**(ed) on the roller of a pin center.large roller chain or a top roller chain. 
[0025] Drawing 10 thru/or drawing 12 show other examples of the volume workpiece by this 
invention with the development. A different configuration is the configuration of a blind ditch. 
[0026] In the volume workpiece of drawing 10 , a blind ditch 66 is formed alternately. Therefore, 
when a rectangle base material is rolled and processed into cylindrical mold goods, the shear 
strength of the direction of a path is large. The volume workpiece of this example is suitable for 
the roller for chains which gears with a sprocket. Moreover, since the blind ditch 26 is 
subdivided, the oil retentivity of lubricant is good. 

[0027] The volume workpiece of drawing 1 1 divides into plurality one blind ditch shown in drawin g 
1 . Like the example of drawing 10 , since the blind ditch 68 is subdivided, the volume workpiece 
of this example has the good oil retentivity of lubricant. Moreover, manufacture of the roll which 
forms a blind ditch 68 is easy. 

[0028] The volume workpiece of drawing 12 makes the blind ditch shown in drawing 1 incline. 
Since the direction of a crack (shaft orientations) differs from the direction where a blind ditch 
70 is prolonged when the amount of shaft-orientations dimensional changes of a volume 
workpiece can be stopped to the minimum and a crack occurs in a volume workpiece, since it is 
easy to make a blind ditch 70 absorb plastic deformation, the volume workpiece of this example 
has disruptive strength larger than the above-mentioned example. 
[0029] 

[Effect of the Invention] Since two or more blind ditches are prepared, at the time of circular 
opening dice push through, plastic deformation arises toward a blind ditch and the volume 
workpiece of this invention can make small dispersion in shaft-orientations length change of a 
volume workpiece and its size. And since the slot is not exposed to a shaft-orientations edge, oil 
retentivity is high, and good lubricity can be obtained when a volume workpiece is used as 
components for chains. 

[0030] In invention of claim 2, by using a volume workpiece as a bush of the components for 
chains, and forming a blind ditch in the sliding surface of a bush, the sliding surface of a pin and a 
bush, and a roller, this blind ditch can function as a pocket for a lubricating oil. the oil retentivity 
of lubricant can improve, and the abrasion resistance of a bush and a roller can be improved. 
[0031] In invention of claim 3, by using a volume workpiece for the roller which inserts in a bush, 
and forming a blind ditch in the sliding surface of a bush and a roller, this blind ditch can function 
as a pocket for a lubricating oil, the oil retentivity of lubricant can improve, and the abrasion 
resistance of a bush and a roller can be improved. 

[0032] In invention of claim 4, by using for the bush which inner-**(ed) the volume workpiece on 
the roller, and forming a blind ditch between sliding of this bush, the sliding surface of a pin and 
this bush, and the bush that ****(ed) on the inner plate, this blind ditch can function as a pocket 
for a lubricating oil, the oil retentivity of lubricant can improve, and the abrasion resistance of a 
bush and a pin can be improved. 

[0033] Since the band steel with which the predetermined gap was set from the side edge, and 
two or more blind ditches were formed as a material which persists in the cylindrical mold goods 
to a circular opening dice was used after rolling and processing a rectangle base material into 
cylindrical mold goods in invention of claim 5 It is chiefly generated in the specific direction 
toward a blind ditch, a big change does not arise in the shaft-orientations size of a volume 
workpiece, and the plastic deformation at the time of persisting in cylindrical mold goods to a 
circular opening dice can manufacture a volume workpiece with good dimensional accuracy. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to a suitable volume 
workpiece to use for the roller which inserted in the bush which ****(ed) on the inner plate 
which is the component part of a chain, and said bush, or a roller as a bush which inner--**(ed). 
Moreover, this invention relates to the method for manufacturing said volume workpiece. 
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PRIOR ART 



[Description of the Prior Art] Drawing 13 is the decomposition perspective diagram of a typical 
chain. This kind of chain 0 comes to have the roller R which inserted in Bush B between the pin 
P which is ****(ed) by the bush B ****(ed) by the inner plate LI and the outside plate L2, and 
the inner plate LI and the outside plate, and penetrates the inside of Bush B, and the inner plate 
LI, and makes lubricant come to be placed between the sliding portion between Pin P and 
Bushes B and between Bush B and Roller R. Moreover, the roller which inner"**(ed) the bush 
instead of Roller R may be used. 

[0003] Bush B is cylindrical among these chain components, the rectangle base material which 
cut band steel is rolled with the means of a making machine etc., and it is processed, and is 
manufactured in many cases. JP.60-18850,B is indicating the method of rolling such a bush B 
and manufacturing by processing. According to this method, after rolling and processing a 
rectangle base material into cylindrical mold goods, in order to raise various dimensional 
accuracy, such as roundness, a volume workpiece persists in cylindrical mold goods to a circular 
opening dice, and is manufactured. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since two or more blind ditches are prepared, at the time of circular 
opening dice push through, plastic deformation arises toward a blind ditch and the volume 
workpiece of this invention can make small dispersion in shaft-orientations length change of a 
volume workpiece and its size. And since the slot is not exposed to a shaft-orientations edge, oil 
retentivity is high, and good lubricity can be obtained when a volume workpiece is used as 
components for chains. 

[0030] In invention of claim 2, by using a volume workpiece as a bush of the components for 
chains, and forming a blind ditch in the sliding surface of a bush, the sliding surface of a pin and a 
bush, and a roller, this blind ditch can function as a pocket for a lubricating oil, the oil retentivity 
of lubricant can inriprove, and the abrasion resistance of a bush and a roller can be improved. 
[0031] In invention of claim 3. by using a volume workpiece for the roller which inserts in a bush, 
and forming a blind ditch in the sliding surface of a bush and a roller, this blind ditch can function 
as a pocket for a lubricating oil, the oil retentivity of lubricant can improve, and the abrasion 
resistance of a bush and a roller can be improved. 

[0032] In invention of claim 4, by using for the bush which inner-**(ed) the volume workpiece on 
the roller, and forming a blind ditch between sliding of this bush, the sliding surface of a pin and 
this bush, and the bush that ****(ed) on the inner plate, this blind ditch can function as a pocket 
for a lubricating oil, the oil retentivity of lubricant can improve, and the abrasion resistance of a 
bush and a pin can be improved. 

[0033] Since the band steel with which the predetermined gap was set from the side edge, and 
two or more blind ditches were formed as a material which persists in the cylindrical mold goods 
to a circular opening dice was used after rolling and processing a rectangle base material into 
cylindrical mold goods in invention of claim 5. It is chiefly generated in the specific direction 
toward a blind ditch, a big change does not arise in the shaft-orientations size of a volume 
workpiece. and the plastic deformation at the time of persisting in cylindrical mold goods to a 
circular opening dice can manufacture a volume workpiece with good dimensional accuracy. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the above-mentioned method, in case it 
persists in cylindrical mold goods to a circular opening dice, cylindrical mold goods deform by the 
plastic flow of a material. Since cylindrical mold goods are rolled with a dice and it is compressed 
between the hearts, the plastic flow of a material is produced in shaft orientations, the volume 
workpiece as a finished product is deformed plastically, and shaft-orientations dimensional 
accuracy falls. 

[0005] For example, the above-mentioned volume workpiece is used for the bush of a chain, and 
when the inner link assembly which consists of an inner plate and a bush on the basis of a bush 
shaft-orientations size is assembled, the outside width method of an inner link assembly varies. 
If the outside width method of an inner link assembly becomes short, the crevice between an 
outside plate and an inner plate will become large. Therefore, while a pin and the lubricant 
between bushes flow out and the lubricative ability of a chain falls, a crevice becomes a cause 
and noise generating and the fall of a chain on the strength arise. On the other hand, if the 
outside width method of an inner link assembly becomes long, the crevice between an outside 
plate and an inner plate will be lost, and poor crookedness of a chain will be produced. 
[0006] Moreover, an inner link assembly may be assembled on the basis of the outside width 
method of an inner link assembly. If the shaft-orientations size of a bush is short at this time, 
that bush and fitting side of an inner plate will become small, and the fall of the fatigue strength 
by fitting force fall will arise. On the other hand, if the shaft-orientations size of a bush is long, 
the bush which projects from the outside of an inner plate will slide with an outside plate, wear 
powder will be generated, and the life fall of a chain will arise. 

[0007] When the above-mentioned volume workpiece is used for the bush which inner-**(ed) on 
the roller or the roller, problems, such as a fall of lubricative ability and a life fall of a chain, are 
produced by dispersion in a shaft-orientations size. Therefore, when winding around the bush of 
a chain etc. and using a workpiece, maintenance of the shaft-orientations dimensional accuracy 
serves as a big technical problem. 

[0008] In case it persists in the purpose of this invention to a circular opening dice, it is making a 
predetermined part produce the plastic deformation of a volume workpiece intensively, and 
aiming at improvement in the shaft-orientations dimensional accuracy after processing. Other 
purposes of this invention are using for the bush which inner-**(ed) on the roller which inserted 
in the bush which ****(ed) the above-mentioned volume workpiece on the inner plate of a chain, 
and said bush, or the roller, and raising the lubricative ability of a chain, the reinforcement of a 
chain, and the life of a chain. The purpose of further others of this invention is offering the 
method for manufacturing the above-mentioned volume workpiece. 
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MEANS 



[Means for Solving the Problem] This invention rolled and processed a rectangle base material, 
and solved said technical problem in a volume workpiece for chains which it comes to persist to 
a circular opening dice by having prepared two or more blind ditches which absorb plastic 
deformation to a peripheral surface of this volume workpiece at the time of circular opening dice 
push through. 



[Translation done.] 



http://www4.ipdl.jpo.go jp/cgi-bin/tran^web.cgi^ejue 



2004/02/06 



1/1 ^— V 



♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



[Function] When the cylindrical mold goods which are the preforming article advance to a 
circular opening dice, and when escaping from a circular opening dice, the plastic flow of a 
material produces the volume workpiece by this invention intensively mainly toward a blind ditch. 
The "blind ditch" used by this invention is a slot which has not been penetrated at the edge. As 
mentioned above, a volume workpiece with a good precision can be obtained, without changing 
most shaft-orientations sizes by absorbing plastic deformation by the specific part, i.e.. a blind 
ditch. Moreover, since the blind ditch is not exposed to the edge of a volume workpiece, the oil 
retentivity of lubricant is high, and when it uses for the components for chains, good lubricative 
ability can be obtained. 

[0011] Such a volume workpiece is suitable for the bush which inner-**(ed) on the roller which 
inserted in the bush which ****(ed) on the inner plate of a chain, and the bush, or the roller, and 
can raise the lubricative ability of a chain further. 

[0012] For example, a blind ditch is formed in either [ at least ] inner skin or a peripheral face 
when a volume workpiece is the bush which ****(ed) on the inner plate. Thus, with constituting, 
in the inner skin of a bush, and the peripheral face of a pin. a blind ditch will form the pocket for 
lubricant between the peripheral face of a bush, and the inner skin of a roller, and oil retentivity 
improves. 

[0013] Moreover, for example, when a volume workpiece is the roller which inserted in the bush, 
a blind ditch is formed in inner skin. Thus, with constituting, a blind ditch will form the pocket for 
lubricant between the peripheral face of a bush, and the inner skin of a roller, and oil retentivity 
improves. 

[0014] In addition, a blind ditch is formed in inner skin when a volume workpiece is the bush 
which inner-**(ed) on the roller. The ** roller in a bush slides with the pin which ****(ed) on the 
bush which ****(ed) on the inner plate, or the outside plate. Thus, with constituting, in the 
sliding surface of the inner skin of the ** roller in a bush, and the peripheral face of a bush or a 
pin, a blind ditch will form the pocket for lubricant, and oil retentivity improves. 
[0015] The volume workpiece of this invention is manufactured as follows. First, the band steel 
with which the predetermined gap was set from the side edge, and two or more blind ditches 
were formed is prepared. The blind ditch is beforehand formed of roll processing etc. This band 
steel is cut by the rectangle base material. And a rectangle base material is rolled and processed 
into cylindrical mold goods with the means of a making machine etc. so that a cutting plane may 
confront each other. Next, it winds around cylindrical mold goods, the heart is inserted, and 
these cylindrical mold goods persist at a circular opening dice. At this time, plastic flow arises 
into the material of cylindrical mold goods. And this plastic flow is intensively produced toward a 
blind ditch. Therefore, it winds as a finished product and a big change does not arise in the 
shaft-orientations size of a workpiece. 
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EXAMPLE 



[Example] Hereafter, the example by this invention is explained with reference to a drawing. 
Drawin g 1 thru/or drawin g 5 show the 1st example of the volume workpiece by this invention. In 
the case of this example, a volume workpiece is the bush which ****(ed) on the inner plate. The 
volume workpiece 24 cuts band steel 10 to the rectangle base material 12 of a predetermined 
size, it rolls and processes the rectangle base material 12 into the cylindrical mold goods 16 with 
the means of a making machine etc. so that a cutting plane 14 may confront each other, is 
wound around the cylindrical mold goods 16, inserts the heart 18, persists in the cylindrical mold 
goods 16 to the circular opening dice 20, and is manufactured. 

[0017] The blind ditch 22 is formed in band steel 10 on the surface of one side. The blind ditch 
22 of this example is prolonged crosswise [ of band steel 10 ]. However, the blind ditch 22 is not 
penetrated crosswise. Blind-ditch 22 comrades are mutually parallel. 

[0018] As shown in drawing 4 , in case it persists in these cylindrical mold goods 16 to the 
circular opening dice 20, plastic flow arises into the material of the cylindrical mold goods 16. 
This plastic flow is intensively produced toward a blind ditch 22. Therefore, the volume workpiece 
24 can be manufactured, without a blind ditch's absorbing plastic deformation and the 
dimensional change to shaft orientations making it almost generated, in case it winds around the 
cylindrical mold goods 16, the heart 18 is inserted and it persists to the circular opening dice 20. 
[0019] Furthermore, in the volume workpiece 24 of this invention, the blind ditch 22 has not 
penetrated at the edge. When an edge is made to penetrate a slot, plastic deformation is not 
absorbed by the blind ditch, but it will be generated from an edge to the method of outside, and 
the irregularity of shaft orientations is formed in an edge. Consequently, it winds as a finished 
product and, as for a workpiece 24, shaft-orientations dimensional accuracy falls. Therefore, it is 
important not to make the edge of the cylindrical mold goods 16 penetrate a blind ditch 22. 
[0020] And as shown in drawing 5 , a bush 24 is ****(ed) by the inner plate 26, a pin 28 is 
inserted in, and a chain is constituted. Since shaft-orientations dimensional accuracy therefore 
improves to use the volume workpiece of this invention for a bush, the size between the inner 
plates 26 and the crevice between an inner plate and the outside plate 30 can be kept proper. 
Moreover, since it **** correctly with the inner plate 26, without absorbing a bush 24 in the 
inner plate 26, or projecting, effects, such as maintenance of the reinforcement of the whole 
chain and prevention of wear, are done so. In addition, a roller is not necessarily required. 
[0021] the plastic flow of a material is produced toward a blind ditch 22 — being alike — not 
making an edge penetrate a slot — in addition, it is also important to enlarge area which a blind 
ditch 22 occupies among the total surface areas of the rectangle base material 12. By aligning 
the blind ditch 22 of the same length at the longitudinal direction of band steel 10, the volume 
workpiece 24 of this example can make the maximum area which a blind ditch 22 occupies, and is 
easy to centralize the plastic flow of a material on a blind ditch 22. Moreover, since the volume 
workpiece 24 of this example has the simple configuration of a blind ditch 22. it is easy to carry 
out roll processing of such a blind ditch 22 at band steel 10. 

[0022] Drawin g 6 thru/or drawing 9 show other examples. Drawing 6 and drawin g 7 are the 
examples which used the volume workpiece of this invention for the roller and bush of a roller 
chain. Drawing 8 and drawing 9 are the examples which used the volume workpiece of this 
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invention for the bush which inner-**(ed) on the roller. 

[0023] Drawing 6 shows the roller 34 which formed two or more blind ditches 32 in inner skin. 
The pocket of lubricant is formed in the sliding surface of a bush 36 and a roller 34. Drawin g 7 
shows the bush 42 which formed two or more blind ditches 38 and 40 in inner skin and a 
peripheral face, respectively, and the roller 46 which formed two or more blind ditches 44 in inner 
skin. The pocket of lubricant is formed in a bush 42, the sliding surface of a pin 48, and the 
sliding surface of a bush 42 and a roller 46. 

[0024] Drawin g 8 is the example which formed the blind ditch 54 in the inner skin of the bush 52 
which inner-**(ed) on the roller 50. The pocket of lubricant is formed in the sliding surface of 
the bush 58 which ****(ed) on the inner plate 56, and a bush 52. Drawin g 9 uses the volume 
workpiece of this invention for a side~thrust-roller chain typical as an AKYUMU rate conveyor 
chain, and forms a blind ditch 64 in the inner skin of the bush 62 which inner-**(ed) to the side 
thrust roller 60 of this chain. In addition, a blind ditch may be prepared in the bush which inner- 
**(ed) on the roller of a pin center.large roller chain or a top roller chain. 
[0025] Drawing 10 thru/or drawing 12 show other examples of the volume workpiece by this 
invention with the development. A different configuration is the configuration of a blind ditch. 
[0026] In the volume workpiece of drawing 10 . a blind ditch 66 is formed alternately. Therefore, 
when a rectangle base material is rolled and processed into cylindrical mold goods, the shear 
strength of the direction of a path is large. The volume workpiece of this example is suitable for 
the roller for chains which gears with a sprocket. Moreover, since the blind ditch 26 is 
subdivided, the oil retentivity of lubricant is good. 

[0027] The volume workpiece of drawing 1 1 divides into plurality one blind ditch shown in drawin g 
1 . Like the example of drawing 10 , since the blind ditch 68 is subdivided, the volume workpiece 
of this example has the good oil retentivity of lubricant. Moreover, manufacture of the roll which 
forms a blind ditch 68 is easy. 

[0028] The volume workpiece of drawing 12 makes the blind ditch shown in drawin g 1 incline. 
Since the direction of a crack (shaft orientations) differs from the direction where a blind ditch 
70 is prolonged when the amount of shaft-orientations dimensional changes of a volume 
workpiece can be stopped to the minimum and a crack occurs in a volume workpiece. since it is 
easy to make a blind ditch 70 absorb plastic deformation, the volume workpiece of this example 
has disruptive strength larger than the above-mentioned example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective diagram of the band steel used as the material of the volume 
workpiece by this invention. 

[Drawin g 2] It is the perspective diagram of a rectangle base material which cut the band steel of 
drawin g 1 in the predetermined size. 

[ Drawin g 3] It is the perspective diagram of cylindrical mold goods which rolled and processed 
the rectangle base material of drawing 2 . 

[Drawing 4] It is the cross section showing the production process in which winds around the 
cylindrical mold goods of drawing 3 . and inserts the heart, and it persists to a circular opening 
dice. 

[ Drawing 5] It is the fragmentary sectional view of a chain which used the volume workpiece of 
drawin g 4 as a bush. 

[ Drawing 6 ] It is the fragmentary sectional view of a chain which used the volume workpiece of 
this invention as a roller. 

[ Drawing 7] It is the fragmentary sectional view of a chain which used the volume workpiece of 
this invention as a bush and a roller. 

[ Drawin g 8] It is the fragmentary sectional view of a chain which used the volume workpiece of 
this invention for the roller as a bush which inner-**(ed), 

[ Drawing 9] It is the fragmentary sectional view of other chains which used the volume 
workpiece of this invention for the roller as a bush which inner-**(ed). 

[Drawing 10 ] It is the development showing other examples of the volume workpiece by this 
invention. 

[Drawing 1 1] It is the development showing other examples of the volume workpiece by this 
invention. 

[ Drawin g 12 ] It is the development showing other examples of the volume workpiece by this 
invention. 

[Drawing 13 ] It is the perspective diagram of the chain with which the volume workpiece by this 

invention is used. 

[Description of Notations] 

10 Band Steel 

12 Rectangle Base Material 

16 Cylindrical Mold Goods 

18 Volume Heart 

20 Circular Opening Dice 

22, 32, 38, 40, 44, 66. 68, 70 Blind ditch 

24 Volume Workpiece 
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